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BACKGROUND OF THE INVENTION 
1. Field of the Invention 
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This invention relates to an edible animal chew product having a flexible, inert cellular matrix containino 
« 6dib,e Pr ° dUCt Wh6n ^ by anlma,S such « "d cats, 


que, stain and tartar. 
DESCRIPTION OF THE PRIOR ART 


Th^Tnh,^' SUC J 7 9 , S ^ C3tS ' th6ir huma " counter P^ts. are subject to dental health problems 
These problems can be fraced to the formation of bacterial plaque which forms on the exterior surface of teeTh 

« pTaoueTs nn • n' m ° f b3Cteria - SaMVary Pr ° ,einS 3nd P°'y-ccharides which is not easily wish jo 

add fa h! « I 9 ^ recogmzed as the main culprit of poor oral health. Bacteria that produce the 
ac.d for the canes process are held to the tooth surface by the plaque matrix as well as other bacteria which 

malolT n P H S H an ? Tf' ,n9 (9in9iVitiS) - ThG PfeSenCe ° f ,h6Se baCteria ' if ,ef « -treated, may spread to cause 
malodor, periodontal disease, gingival pockets and bone loss 

Tarta^whth il C n!il S ' iS T feSUlt ° f the thickenin 9 and ^^ening (mineralization) of dental plaque. 

Tartar wh.ch ,s not eas,ly removed accumulates on the tooth surface, mainly at the gingival margin opposite 

bounl TZLVJ* 1 3 minera ' d6P0Sit C ° n,aining ^'°™™«y -ciu- arid' ph'osphate.^ery Eg y 
feslnS Sr » ^ 3Ce - °" Ce " iS f ° rrned ' t3rtar iS VirtuaMy impossib,e to remove except by a dental pro^ 
SETtiE? Tk UnSi9ht1y 9rOWth iS ' ef 1 unim P ede °- ™« elimination is desirable as the porous 

Zl tfll w W be by 3 thi " ' ayer ° f unmi "e^lized plaque which can cause constant irri- 

tation of the gums and can trigger other problems once calculus is formed below the gum line 

movafZ^hf anim ? T f °° dS d ° n ° l Pr ° Vide SU " iCient SUrfaCe deanin 9 10 teeth to P~vide for plaque re- 
moval from the animal's teeth necessary for optimum dental health 

t e ndl V ^r?T 1 dlJCtS . are . rnanUfaCt,Jred 40 PrOV,de animal Pets with ob j ects to chew or gnaw. They are in- 

22?JS^S^i T .T T fC,Se f ° r t6eth t0 maintai " 3 health y COndition satis ^"9 a "i which 

on the^ o m C 1' ^ ^ W8S ref " aCed W ' ,h PTOCeSSed pet foods - Ra * hid e strips knotted 

saoino Z ? f 8 ' eXamP ' e - Pr ° Vide abraSi ° n f ° r Cleani "9 teeth b * remo ™9 «* mas- 

saging the gums wh.ch ,s not provided by the typical canine dog food. The rawhide dog chews are expensive 

ag"e orXrhea ,eatherfra 9 ments - a »-ed by the dogs frequently cause severe^astrointestina'l blolk 

tain SZ^TT 2?2 ; 968 , diSC ' 0SeS 3 CheWab ' e Pr ° dUCt f ° f d ° 9S and other domestic animals cer- 
Tu^aZTT* °T a9entS * e - 9 - sodiumfluorida (-"-caries agent), sodium benzole (antic- 

a cuius agent) and bromoch.orophene (antimicrobia./antiplaque agent) are used to soak rawhide, bear tendon 

face of the pLrot °" treat6d Pr ° dUCt iS the " dri6d Wh6reby ° ral C3re a9entS 3re abSOfbed int ° ,he sufi 
40 « a » 1'!' PatantS H 5 : 000 - 940 and 5.000.943 disclose baked dog biscuits containing an inorganic pyrophosphate 

a^iu"^r t r phate ' which when chewed and/or — by do9scausea * 

The oral care agents incorporated in the pet food products of the prior art have either limited efficacy in 
IZZT Z are H ' n f° mpat,b,e and deactivated by the ingredients found in the products into which these agents 
are incorporated For example, anti-tartar pyrophosphate salts incorporated in pet food products containing an 

6 nt T" 8 ' and PartiCU ' ar,y Ca ' CiUm ' are rendered inaCtive b * 1 he S 
the pyrophosphate rendenng it insoluble and thereby inactive. 

Attempts to incorporate other oral care agents such as fluoride compounds in animal chews were unsuc- 
product was ^^fabriSted° UndS ^ inC ° mpatible and unstab,e with ingredients from which the pet food 

hard^nd^o Sa w Var !! a9e °k Pri ° r 3rt P6t ° ral C3re Pr0ducts is that the y are baked P rod «^ *^ch are 
hard and bnttie and, although abras.ve and initially effective to remove plaque from teeth, quickly lose their 

tte^eth" 688 W beCaUSe raPid fraCtUre °' tHe Pr ° dUCt ' eadS t0 ' OSS ° f COntact of the P r °duct with 

IT f therefore a need in the P et food f ield for a product which is edible and consumable without gas- 

Sas d^ranS ST" 1 *"* l ° *"* * inh ' bit ' he f ° rmati ° n ° f lartar in ^ ani ^ als 
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SUMMARY OF THE INVENTION 

This invention is directed to an edible animal chew product having a flexible cellular matrix in which fe in- 
corpl^ed a cellulosic fibrous material having a mechanical cleansing function wh.ch. when chewed by the 
ma. reduces tartar stain and plaque on the animal's teeth through a physical cleansing acbon without caus- 
2 gast^ottestina ^ dStress An oral care agent may be incorporated in the matrix to inhibit dental health pjob- 
ems When chewe the flexible, cellular product does not easily fracture and the drag created as the product 
is^newe b " the an.ma. increases the time that the product is retained in the animal's mouth cavity and in 
conS with its teeth. The product is extruded from ingredients which are inert to oral care fd.t.ve S to assure 
ZTmum bioavailability of the additives. The extruded product preferably conta.ns starch, ce.lu.os.c fibers, 
humectant. proteineous binder and one or more oral care additives. .'. .. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS T ■ ' ^ - ^ 

In oeneral the edible chew product of the present invention is made by admixing a starch containing in- 
gredient a eel osic f Is material, humectant, and proteineous binder and ora. care additives such as tartar 
«nt o^and anLries additives and then subjecting the moistened admixture to mechan.cal work.ng m an ex- 
SSE at an ele" ^temperature so as to extrude an expanded product having a flexible, cellular matrix. 

I Se r^TX l product of the present invention, the solid components of the chew produc * 
nam^Kcfibrous material, starch, and proteineous binder together with any oral care add.fve. are f ,rst 

S'S fibrous component which provides mechanical cleansing ability ifremove Rental plaque 

"Th^^?^ 

of handling sooh fib.ts b, passing .ham thtongh «. system substantially «« ■ » ■ < » T,™, 
££Z anXibMy to .ha dhew paodoot Fu.th... th. dd,n dob fraati.ns also pro.*, a g^sta, r.nga dt 
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Collagen and gelatin materials also contribute to the flexible texture of the extruded cellular matrix chew prod- 

cont^dZff J tiV K S that ^ inCorporated in the chew P'<*ucts of the present invention include tartar 
control adduces such as .norgan.c pyrophosphate salts including dialkali or tetra-alkali metal pyrophosphate 

iZTJr a4P2 ° 7 ' ^ Na2K2P2 ° 7 ' Na *» P ** and K >"* P & and combinations thereof The fartr 
SETST" 3 ? mC ° rp0rated in the chew P roduc,s °' < ha P^sent invention at a concentration effective To 
Sou 0 Mo IZm'S 0 ,," ? SUitab ' e ^"^ ations °f the pyrophosphate salts range from 

about 0.5 to about 15% by dry we,ght and preferably 1.0 to about 10% by dry weight of the chew product 

io J L J 7 P ? Xha ! 3 cornbination of alkali ™™ pyrophosphate salts be used and particularly a 
S^SS^SST^ phosphates at a weight ratio of about 5:1 to 1:1. A weight raJof 

the rh.w d n^ n ^ P ^°?° Sphate tartar «>"«">■ additiva *. fluoride containing salts may also be incorporated in 
he chew product to inh,b,t phosphate enzymes that hydrolyze and degrade the pyrophosphate salts whereby 
the tartar control efficacy of these salts is otherwise reduced wr m p e sans wnereDy 

" to r JJ^l'r^ Pr0Vidin9 SallS US6d in the PraCtice ° f the present invenlion are characterized by their ability 
to release fluondeions ,n water and by substantial freedom torn reaction with the other ingredients of the chew 
product Among these materials are inorganic salts, for example, sodium fluoride, potassium fluoride, a tin f lu- 
onde such as stannous fluoride or stannous chlorofluoride, and sodium monofluorophosphate. Alkali metal and 

20 are TeSred " S ° diUm f ' U ° ride ' Stann ° US flu0ride ' sodium -onof.uorophosphate'and mixtures thereof 
When included in the chew product, any suitable minimum amount of the fluoride salt may be used but it 
.s preferable to employ sufficient salt to release from about 0.05% to 1 %, and preferably about 0.1 % of fluoride 
«n. Typ.ca.ly, ,„ the cases of alkali metal fluorides and stannous fluoride, the salt is present in an amount up 

25 wefghL * °" W6i9ht ° f Pr ° dUCt ' preferab, y in tne ranae of from 0 05% to 0.5% by 

otnera 9ents suitable for incorporate 
ic near polymers polycarboxylates which are employed in the form of their partially or preferably fully neu- 

ylates. hke the fluonde salts, inhibit salivary enzymes which hydrolyze pyrophosphates to an inactive form 
T ^r^^ 4 40 4:1 copolymers, copolymers, of maleic anhydride or acid and a po.ymerizabTe 
ethylen.ca.ly unsaturated monomer, preferably a lower alkyl vinyl ether such as methoxyethylene, having a 
molecular weight of about 30,000 to about 1 ,000,000. These copolymers are available commercially from Si 

70mTZ*T ^ T,*™* Gantre2 ' GantreZ S " 97 Phar - a ce«tica. Grade (molecular weight 
lit ♦ r > 0 V c * rb0 ** ates ™ Preferably incorporated in the chew product of the present invention at a 
concentrate of about 0.25 to about 4% by weight and preferably about 1.0 to about 3.0% by weight 

r P ?K f T'f * !° Ch6W PTOdUCt - * iS advanta 9«ous to adjust the moisture content of the chew prod- 
Z^lTzlTly^T^ ^ 3 COnCentrati ° n e °- Ual to ° r neater than 12% by weight and pre- 
A humectant is preferably incorporated in the chew product to enhance the flexible chew texture and retain 
mo.sture so as to maintain the texture when the chew is stored at ambient temperatures. The preferred hu- 
mectants are glycer.ne and sorbitol. Typically, the humectant, preferably glycerin, is incorporated in the chew 
product at a concentration of about 1 to 15% by weight and preferably about 4 to about 1 0% by weight of the 
product 

Suitable flavoring materials may be employed to enhance the payability of the chew product of the pres- 
ent .nvenbon. Examples of suitable flavoring constituents include garlic, wood smoke, meat and fish extracts 
and fermentation residues. 

Suitably, the flavoring agent comprises from about 0.01 to 5 percent by weight or more of the chew product 
of the present .nvention and preferably, about 0.8 to about 1.5 percent by weight 

The extiuded chew product of the present invention is a solid composition having a cellular matrix and a 
chewy non-bntUe texture which is not readily fractured when chewed by the animal and hence offers the animal 
the intended teeth cleansing benefits stemming from the mechanical cleansing and other contacts with the 
cellulos.c .brous particles and contained in the chew product In addition, as the product does not fracture as 
the an.mal gnaws on the product, the product remains in contact with the teeth prolonging the bioavailability 
of the oral care additives contained therein. ~ " 

As all the ingredients of the chew product are substantially inert and non-reactive with the oral care ad- 
ditives, they are compatible with the oral care additives so that these additives are stable and retain their ef- 
ficacy dunng storage before use. 

Due to the presence of relatively high moisture levels in the chew product, preservatives such as sodium 
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15 


20 


25 


30 


benzoate potassium sorbate, sodium propinate. sorbic acid, or paraaminobenzoic acid esters (parabens) alone 
anSrcombinat ton may be incorporated into the product to inhibit mold bacteria, yeast formation and growth^ 
The preservatL may be incorporated in the chew product a. a concentration in the range of about 0.05 to 
IJout 4 7/o by dry weight and preferably in the range of about 0.1 to about 0.6% by dry weight. 

i prepare the chew product, the starch, humectant. proteineous binder. cel.ulos,c fibrous catena, and 
orallare aod «ves are transferred to a steam pre-conditioner and subjected to steam and moisture ,n order to 
adius tn mo s^e content to between about .2O.nd.50tt by weight. The conditioned mixture ,s then ex truded 
unde rondTtons of elevated temperature and pressure to form a continuous ribbon of expanded cellular p od- 
"cUhaUs segmented into discrete partic.es or pieces by a rotating knife or other ^^ZoerZe 
"he ribbon from the extruder. The chew particles are then allowed to cool and dry at a control.ed temperature, 
e a 65-75°F (18-24°C) to adjust the moisture level to about 10 to about 30% by weight. 

in the Figure there is shown one embodiment of an extrusion apparatus 10 wh,ch can be used to manu- 
fact e the Sr chew product The extrusion apparatus 10 includes an extruder 12 hav.ng a £jj 
Z 7wZt 16 located below the outlet of a preconditioner 18; the extruder 12 also hav.ng an outlet 20 with a die 

exu.de. barrel 14 and .ern*ete in .he die section 22. The sce»s teed metenel » and 
=^»te S ^^ 

TX-52 (research extruder) or Wenger TX 80 twin screw (commercial extruder). The pre-cond.boner 1 8 shown 

in the Figure is also manufactured by Wenger Manufacturing, Inc. 

In oreoarino the extruded cellular product of the present invention, using the Wenger TX-80, the sol d in 

S^Xs.O.Wn^ 
M n^ndi™. ndxter. w«h eteen, end wa.e, ini.tetee ^ .^SElESSSjZiS 

t« a h«,it 9O0°F i93°C, This is followed by an Expansion Zone (barrel sections 30, 31 , 32) wnere ine geiaur n» 
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cms) to about 0.75 inches (1 .9 cms) upon leaving the extruder die 22. The ribbon of cellular matrix extrudate 
33 ,s then cut and subdivided into longitudinal 1 to 5 inch (2.5 to 12.7 cms) sections and allowed 
dry to a moisture content of about 12 about 35% by weight water. 

The invention is further illustrated by the following specific but non-limiting Example. 

EXAMPLE 

' ™^£^r* 0n 0i ~ a d ° 9 CheW deS ^ ated ™ew Product ,- was prepared which contained the 


10 


15 


Ingredient 


Weight V 


Wheat Starch 45.42 

Corn Cob Fraction* 32.58 

Gelatin (225 Bloom) 9 QJ 

Glycerin 4.' 44 . 

Pot.assiura Sorbate 0.30 

Gantrez s-97 (approx. 13% soln) 1.92 >: 

25 K«.P*0, 4.00 

Na * Pa °' 1.38 v 

• 60 mesh fraction. Particle size less than 0.15 millimeter, 90% less 

than 150 microns. Typical sieve analysis as follows: : 
mesh 

(US Sieve Series) Opening size 


35 >5Q 


>0. 297mm 


<50>60 <0.297mm>0. 250mm 

<60>100 <0.250mm>0. 149mm 

<10 ° <0. 149mm 


% ■■■/ 

no 

0.1 

0.30 

2.0 

0.25 

55.0 

0.15 

45.0 

<0.15 


The wheat starch, corn cob fraction, pyrophosphate salts, and potassium sorbate were fed to the hopper 

21«H a , kT" 68 ^ ^ eXtfUder (M ° del No - TX " 52 > •WW* with a Preconditioner 18. and proc- 
essed to obtain an expanded chew product having a flexible cellular matrix. The TX-52 machine was of the 

TeT^^^Tn " V fi9Ure WaS Pr ° Vided Wfth tW ° r0tatab,e - ^"«ed materia, advancing 
thTotte valve terminated in a rounded Angular port with rate controlling 

n J?* iT ^xL" 9 3 m ° iStUre C ° ntent ° f 1 °- 82% was fed t0 the Preconditioner at a rate of 1 50.0 pounds 
it a ^ S if Pe n7°n Ur ' STZ??**. tem P erature t0 17C * F by the injection of steam introduced 

lnn« at t h rTn i ^ Permi " Ute int ° the P reco "<™^'- Water was introduced into the precon- 
*? rate <? ° 50 P° und < 0 - 2 K 9*> P*' minute. The giycerin and Gantrez ingredients were added to 
the preconditioner at this point 

m ,w, N ! X V he T*<n?oT fed int ° th6 in,6t 16 ° f the extruder mixi "9 20ne and steam was introduced into the 
55 7 3 80 rpm P ° UndS (0 -° 36 K9S) ^ minU,e - The SCr6WS ° f the extruder were rotated at a spee^ 

,™ "[ em P eratures of th e barrel sections were maintained at 111°F (44°C), 111°F (44°C) 149°F (68<>C> 193°F 
and ninth barrel secbons respectively. Product rate through the extruder was about 200 pounds (91 Kgs) per 
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hour The product was extruded as continuous flexible ribbon 1 .0 inch (2.5 cms) wide and 0.25 mch (0.6 cms) 
S having cellular matrix with a water content of 28.01% by weight. The extrudate nbbon was cut .n o 1 .5 
oot (I ^ cms) se tons a t the extruder head with a rotating knife. The extrudate sections were allowed to dry 
TZi ™eZ^ in airfor one hour. The air dried 

content of 20% by weight. The dried extrudate sections were further subdivided ,nto 2 75 inch (7 cms) faeces 
" p'pafe the fin'a. chew product. The final chew product had a spongy, flexible cellular matrix, light tan ,n 


A group of 10 pure-bred beagle dogs (ages 1 to 6 years) were individually fed 4 pieces of the chew product 
dailv toSer with a diet of a commercial canned dog food sold under the name "H.lls Canned Canine Ma.n- 
tenance" TV Tw. Pet Products. Topeka, Kansas, adequate to maintain the weight of each dog for a one week 
fes perk,!! The dogswere fed the canned dog food at about 8 a.m. and two (2) chews at about 10 a.m. and 
aoain at about 3 p.m. The individual piece of chew product each weighed about 5 grams. 

In observ no the eating style of the dogs, it was noted that although the canned dog food ration ended 
to beVuS by tne dogs L spongy cellufar chew product was chewed repeatedly before being swallowed. 
^ShSSmlS^S^ residence time that the chew product was in the dog's mouth thereby ,n- 
.2!*^£!£t time with the teeth of the corn cob particles and pyrophosphate salts conta.ned m the 

'^Rior to the feeding test, each dog had been given a thorough denta. prophylaxis to remove existing soft 
and hard deposits on the buccal surfaces of the maxilla and mandible (a total of 22 teeth *r*j>- 

?he teeth of each dog in the group was examined for plaque, stain and tartar upon the complete of the 

teSt in'fhis'examination, each tooth was divided horizontally into a gingiva, half (next to the gumline) and an 
occlusa ha~ Tom the gumline). Plaque was scored visually on the correspond. "£ ^ 

STn dtZ by numbo, of Mtl. ocor.o to *. , i~» P' W o score for >n. ao m o1. A meao group pUqu. 


stain. 


The p.aque. stain and tartar scores for this group of dogs which were fed Chew "^^J^SIS 

™w^S 

^jS^SE Examp.e was repeated with the excepts that the chew product fed to the dogs 
was derivTd 4m an extrudate w'hich did not contain any pyrophosphate salt. ™^»££ZX£ 
nated "Chew Product II". The plaque, stain and tartar scores for the group of dogs fed Chew Product 

baked biscuit product containing a pyrophosphate salt oral^care additive, 
corded in Table I below with the designation "comparison I". 


7 


0552897A1_I_> 


15 


20 


25 


30 


35 


40 


45 


50 


55 


EP 0 552 897 A1 
TABLE I 



Chew Product 

Mean Grouo Planup 

Mean Group Stain 

Mean Group Tartar Score 

5 

Score 

| Score 


CHEW PRODUCT I 

5.59 

1.26 

2.43 


CHEW PRODUCT 11 

677 

2.35 


10 

COMPARISON 1 

8.34 

3.24 

- 3.49 
4.54 


CONTROL 

8.87 

3.60 

, 5.10 


The above results show that the chew product of the present invention, namely Chew Products I and II 

i3 S?22Ti n red h ucing p l aque - stain and tartar in dogs - -^^■eo-i"^^ 

as well as the comparative chew product 

Based on the mean group scores of Table I, the percent reduction obtained in plaque, stain and tartar as ob- 
tained w,th the chew products of the present invention (Chew Products I and II) or t he commercial baked prot 
uct compared to not feeding the dogs a chew product, is summarized in Table l» below. 

TABLE II 



% REDUCTION 

PLAQUE 

STAIN 

TARTAR 

CHEW PRODUCT I 

37.0 

65.0 

52.4 

CHEW PRODUCT II 

23.7 

34.7 

31.6 

COMPARISON I 

6.0 

10.0 

11.0 


The data recorded in Table II demonstrate the significantly greater reduction in plaque, stein and tartar obtained 
wth the chew product of the present invention when compared to a commercial baked produrtoonSl 
pyrophosphate salt oral care additive. p-uuuci containing a 


Claims 
1 


A compost™ to be chewed by an animal for removing plaque, tartar and stain from the teeth of the animal 
which composition comprises an edible, solid product having a chewable. flexible cellular matrix in which 
is incorporated an effective mechanical cleansing amount of a cellulosic fibrous material. 

A composition as claimed in claim 1 . characterized in that the cellular matrix comprises starch. 

A composition as claimed in daim 1. or claim 2 characterized in that the cellular matrix incorporates a 
protemaceous binder. 

A composition as claimed in claim 1 . 2 or 3 characterized in that an effective amount of an oral care additive 
is incorporated in the cellular matrix, the cellular matrix being substantially inert to the oral care additive. 

A composition as claimed in claim 4 characterized in that the oral care additive comprises alkali metal 
pyrophosphate salt 

A composition as claimed in claim 4 characterized in « rat the alkali metal pyrophosphate salt is a mixture 
of potassium and sodium pyrophosphates at a weight ratio of about 5:1 to about 3:1. 

A composition as claimed in anyone of claims 1 to 6 characterized in that water is contained in the celluar 
matrix at a concentration of about 10 to about 35% by weight. 
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A composition as claimed in anyone of claims 1 to 7 characterized in that the product comprises a hu- 
mectant. 

A composition as claimed in anyone of claims 1 to 8 characterized in that the product comprises linear 
polymeric polycarboxylate. 

A method of removing plaque, tartar and stain from the teeth of an animal which comprises feeding the 
animafalTelJibl^ in anyone" of claims T to 9 and the animal chewing 

the product. v V : . 
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